ABSTRACT: An investigation of fauna and community of insects in Gotjawal Terrain, Jeju-do, had been conducted with a way of black light trap from July to September, 2005. The investigated insects were classified into 217 species, 75 families, and 11 orders respectively. Coleoptera that occupied 55.3 percent among them and was consisted of 120 species was the richest group and Hemiptera followed it. The density of Physopelta gutta was highest but Physopelta cincticollis was overall the dominant species in all sampling areas. The species diversity index was highest at Jocheon-Hamdeog Gotjawal in Jeju-do, while it was lowest in Gujwa-Sungsan Gotjawal. Clustering analysis revealed that the insect communities of four localities were grouped in only one cluster. Included in the species unreported in Jeju Island were Menida musiva and Pentatoma japonica in Hemiptera, Philonthus wuesthoffi in Coleoptera, and Phanerotoma flava in Hymenoptera.
INTRODUCTION
Gotjawal, named in Jeju dialect, where the trees, vines, and rocks are jumbled and tangled an together, represents the unique topographic features of rough lava bed created by volcanic activity. Such Gotjawal spreads widely from east to west in Jeju but this has been recognized as wasteland because Gotjawal lava of this area caused the soil to be less cultivated and less developed. Recently, Gotjawal Terrain was found to have a high quality of soil with abundant underground water resources and with very efficient geological conditions such as sufficient heat and moisture. Accordingly, building the structures is prohibited in this area by law (Song 2003a (Song , 2003b (Song , 2003c . However, this area has been in danger of losing its very unique ecological value because many golf courses are being constructed and some area is reclaimed for garbage in this area. Song (2000) named Gotjawal lava Terrain as Hangyeong-Andeog and Aewol Gotjawal Terrain in the west and Jocheon-Hamdeog and Gujwa-Sungsan Gotjawal Terrain in the east according to their local names. There has been no biological report on Gotjawal, except on the geological part (Song 2000, Song and Yoon 2002) .
The insect species hold the largest number among the arthropod, the biggest group of fauna. They eat the plants, the first producer, produce animal protein, and become the prey of carnivorous insects, birds, amphibia or small mammalia. The insects decompose the dead bodies or excrements and play an important part in the material circulation of ecology. Besides, judging from reciprocal action such as pollination and preying, the sustenance of the plant community, the initial producer, considerably depends on whether the insects inhabit or not. The insects that which induce other consumers and fall prey to other consumers can be also considered as a barometer of determining ecological conditions (Bae et al. 2002) . Thus, analyzing the Fauna makes it possible to compare the insects' habitats and surrounding ecosystem indirectly.
This study was done in limited area of Mt. Halla National Park, especially coastal area and near the riverside and parasitic volcanos. This study focused on identifying the fauna as well as analyzing the relative abundance of species in Gotjawal Terrain on the basis of sample insects collected from 4 different locations in a way of Black Light Trap conducted from July, 2005 to September, 2005, which was aimed at obtaining the basic data to better understand the ecological features of Gotjawal Terrain from the ecological standpoint.
MATERIALS AND METHODS
The investigation was conducted from July through September 2005. The study sites were Jocheon-Hamdeog, Hangyeong-Andeog, Aewol and Gujwa-Sungsan Gotjawal Terrain (Fig. 1) .
The investigations were conducted at nighttime (21:00 23:00) twice a month at designated points, collecting the samples using mercury lamps (300W, KP ELECTRIC CO., H300). Every collection activity was done in only calm and fine days. But the activity was avoided in full-moon nights because the brightness of the moon had on influence on the activities of the moth (Choi and Na 2005) .
The insects sampled were brought to the lab, submerged into 70% ethyl alcohol for 3 days, washed with pre-arranged cleansing solution (95% ethyl alcohol 54 mL, DW 44 mL, benzene 7 mL, ethyl acetate 19 mL), dried and identified with a microscope (Dongwon OSM-1).
The relative abundances were evaluated into three classes (abundant, common and rare) to compare the relative percentage of component species in the aspect of temporal and spatial. The 95% confidence limits of relative percentage are given by Sakuma's (1964) formula in following way.
Where, N=total individual number and n= individual number of a specie. Next, the limits of the mean percentage can be calculated by using the mean individual number (n=N/S, where S=total species number) instead of n. In comparison of the percentage range of each species and that of the mean, the species is regarded to be abundant when the lower limit of the former exceeds the higher one of the latter, common when the two ranges overlap, and rare when opposite to the case of abundant.
To identify the differences in diversity index among the groups in the area, the following Shannon Weaver (1949) function was adopted.
where, Pi = the ratio of i species to the total number (ni/N), ni = the number of i species, and N= total number of individuals.
The BASIC program CLUSTER.BAS was used for a cluster analysis on the insect data of four Gotjawal terrains, and chord distance (see below) was the resemblance function used along with the flexible clustering strategy (Ludwig and Reynold 1988) . Chord distance is given by where the chord cosine (ccos) is computed from .
RESULTS AND DISCUSSION
As the result of investigation, the fauna of the insects collected and identified in Gotjawal terrain in Jeju Island was 217 species, 75 families, and 11 orders (Fig. 2) .
Coleoptera was the most diversified species with 28 families, accounting for 37.3% of the total, followed by Hemiptera with 15 families accounting for 20%. These two groups, also in terms of species, demonstrated more diversified species with 120 (55.3%) and 45 (20.7%), respectively, which were significantly higher than other groups.
The Fauna in Jocheon-Hamdeog Gotjawal Terrain
Total 135 species, 53 families and 10 orders were collected in Jocheon-Hamdeog Gotjawal Terrain, which break down as follows (Table 1) . Coleoptera had the largest number of species with 80 (53.9%), followed by Hemiptera (15.6%), Orthoptera (13.3%), Homoptera (3.7%), Hymenoptera (3.7%), Mantodea (1.5%), Blattaria (0.7%), Dermaptera (0.7%), Phasmida (0.7%) and Diptera (0.7%).
In the area, total 12 kinds of aquatic insects including Graphoderus adamsii, Hydrophilus acuminatus, and Hesperocorixa distanti were collected in villages over a hilly area including Seonheul-ri, Waheul-ri, and Daeheul-ri and the density of aquatic insects was high in small ponds near town or swampy land in the vicinity of (Kim et al. 2001 ). Though, a small size of pond, reservoir are well developed. Because they are easily destroyed or disappeared and vulnerable to external conditions, they requires constant care and endeavors for conservation.
The Fauna in Hangyeong-Andeog Gotjawal Terrain
Total 104 species, 47 families and 7 orders were collected in Hangyeong-Andeog Gotjawal Terrain, which break down as follows (Table 2) . Coleoptera had the largest number of species with 54 (51.9%), followed by Hemiptera (26.9%), Orthoptera (10.6%), Homoptera (5.8%), Hymenoptera (1.9%), Dermaptera (1.9%) and Blattaria (1.0%).
More Scarabaeidae such as Onthophagus fodiens and Onthophagus atripennis, which have not been found in other Gotjawals, were observed and this result may come from nearby horse riding track and horse stable grassland. A horse stable grassland reportedly increases the density of Scarabaeidae such as Onthophagus fodiens (Yang et al. 2004 ).
The Fauna in Aewol Gotjawal Terrain
Total 97 species, 43 families and 8 orders were collected in Aewol Gotjawal Terrain, which break down as follows (Table 3 ). Coleoptera had the largest number of species with 53 (53.6%), followed by Hemiptera (19.6%), Orthoptera (9.7%), Homoptera (7.2%), Hymenoptera (5.2%), Dermaptera (2.1%), Mantodea (1.0%) and Neuroptera (1.0%).
In this area, Copris ochus was collected and Copris tripartitus was visually observed, which was apparently attributed to stock farms grazing cattle. Copris tripartitus on the decline in number are designated as category 2 protected insects, which are in need of particular attention for conservation.
The insects such as Scarabaeidae living near the topsoil are vulnerable to soil pollution and insecticide, which has caused them to become extinct (Kim 1994) .
The Fauna in Gujwa-Sungsan Gotjawal Terrain
Total 100 species, 49 families and 9 orders were collected in Gujwa-Sungsan Gotjawal Terrain, which break down as follows (Table 4) . Coleoptera had the largest number of species with 49 (49.0%), followed by Hemiptera (28.0%), Orthoptera (10.0%), Homoptera (7.0%), Hymenoptera (2.0%), Blattaria (1.0%), Dermaptera (1.0%), Mantodea (1.0%), and Neuroptera (1.0%).
Hemiptera appeared more often in this area than in other areas (28%), which appeared to be attributable to narrow land with more cultivated area where Hemiptera can get abundant food easily.
This might be resulted from the fact that Hemiptera live on the grass harm crops directly by sucking up crops sap and injure crops indirectly as well by spreading diseases (Choe 1984) .
Diversity of Species
Shannon index (H') (Shannon and Weaver 1949) is the most widely used index in synecology. Species diversity index for insect crowding in Gotjawal Terrain is indicated in Fig. 3 .
H' was highest in Jocheon-Hamdeog Gotjawal and lowest in Gujwa-Sungsan Gotjawal. This may come from the fact that Jocheon-Hamdeog Gotjawal had a various species such as Physopelta gutta, Plautia stali, Physopelta cincticollis, Neolethaeus dallasi, and Anomala albopilosa in relative abundance (Table 2) , while the abundance of Anomala albopilosa was significantly higher than others in Gujwa-Sungsan Gotjawal. Remaining two terrains showed a similar diversity since they had a balanced abundance.
Clustering Analysis
The pattern of clustering for the four locations (communities) was summarized in the dendrogram in Fig. 4 . The four communities formed a single cluster at the distance level of 1.06. This results disclosed that the four Gotjawal Terrains have ecological environment not so different from each other. Jocheon-Hamdeog Gotjawal (A) formed a cluster with Hangyeong-Andeog Gotjawal (B) at the lowest chord distance (0.59). Referring to Table 1 and 2, it can be seen that the two terrains were not only dominated by Teleogryllus emma, Physopelta gutta, and Amara gigantea but also had the 65 common species.
At the higher chord distance of 0.63, Aewol Gotjawal (C) fused the cluster of Jocheon-Hamdeog and Hangyeong-Andeog Gotjawal. The communities of the three terrains were commonly dominated by Ocypus rambouseki nigroaeneus and Anomala albopilosa, and there were 48 species commonly. Finally, Gujwa-Sungsan Gotjawal (D) fused with the rest three terrains, forming a single cluster at the highest chord distance of 1.06. The common species were numbered 44 in all four communities.
The List of Unreported Species on Jeju Island
The Korean terminology was in accordance with the Check List of Insects from Korea (1994 The length of body is around 8-9mm in grayish yellow or dark brown, and glossy. A head is in dark brown with antennae having a longest 4th 5th segment. A prodorsum has dark brown pattern on front edge. A shoulder with an antealar is as large as prodorsum. The third segment on abdomen has an acanthus conala projected in the middle, which slightly extends metapede's basal segment. 1ex, 6--2005․1ex, 16--2005․1ex, 2--2005) ; Gujwa-Sungsan Gotjawal Terrain (3ex, 14--2005) <Distribution> Korea, China, Japan (Hokkaido, Honshu, Shikoku, Kyushu, Oki, Sado, Yakushima), Russia (Sakhalin). <Remarks> A 7 to 9mm-long slim and long body, with a prodorsum with 5-line crackled puncturations on. A long antennae has segments longer than width. An appendix is slim and paralleled. The earnest research on Korean Staphylinidae began recently. Adapting to various mocrohabitats, they were known to have been showing a very interesting habit. A steady study on life mode and habit need to be continued.
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